Identification and development of microsatellite markers in Hamamelis mollis (Hamamelidaceae)
used to extract total genomic DNA. The DNA library was constructed with the VAHTS Universal DNA Library Prep Kit for Illumina (Vazyme Biotech Co., Ltd., Nanjing, Jiangsu Province, China) according to the manufacturer's protocol and was subsequently sequenced with the HiSeq X Ten System (Illumina, San Diego, California, USA). This yielded a total of 25.45 million high-quality 145-bp paired reads. Reads were filtered using NGSQCToolkit_v2.3.3 (Patel and Jain, 2012) by removing lowquality reads (i.e., containing unknown bases [N] or more than 10% of nucleotides with Q value ≤20). Filtered reads were de novo assembled into 642,351 contigs using Edena v3.131028 with the default parameters (Hernandez et al., 2008) . The average length of the contigs was 541 bp and the N50 value was 311 bp. The filtered raw data and the assembled contigs were deposited in the National Center for Biotechnology Information's (NCBI) GenBank database (BioSample: SAMN09010486, BioProject: PRJNA454742, Sequence Read Archive: SRR7110723, Transcriptome Shotgun Assembly: GGNJ00000000).
The SSR repeat motifs containing two to six nucleotides across these contigs were identified using the MISA tool (Thiel et al., 2003) with the default parameters except that mononucleotide repeats were removed from analysis. A total of 95,585 SSRs were found across 75,595 contigs. Among these SSRs, the most common motifs were dinucleotide repeats (76.75%), followed by tri-(17.70%), DNA was extracted from silica-dried leaves of all individuals using the CTAB method described above. In the first PCR trial, all 136 primer pairs were amplified for two individuals randomly selected from each population. PCR amplifications were performed according to Fan et al. (2013) and were inspected using 10% agarose gel electrophoresis. Among all primer pairs, 96 were successfully amplified across the eight test individuals with the expected product size (NCBI accessions: MH167492-MH167587). The Fragment Analyzer Automated CE System (Advanced Analytical Technologies [AATI], Ames, Iowa, USA) was used for genotyping, using the Quant-iT PicoGreen dsDNA Reagent Kit (35-500 bp; Invitrogen, Carlsbad, California, USA). Fragment sizes were analyzed using PROSize version 2.0 (AATI). The results showed 22 polymorphic loci across all eight individuals (Table 1) and 74 monomorphic loci (Appendix 2).
For these 22 polymorphic SSR loci, PCR amplification was performed for all individuals in the four populations of H. mollis. Linkage disequilibrium, departure from Hardy-Weinberg equilibrium (HWE), the average number of alleles per locus (A), the observed heterozygosity (H o ), and the expected heterozygosity (H e ) were calculated using GenAlEx version 6.5 (Peakall and Smouse, 2012) . No pairs of loci showed linkage disequilibrium after a sequential Bonferroni correction for multiple tests, indicating that the 22 markers can be considered independent markers. Significant deviations from HWE were detected in five loci in the DLL population and four loci in the YS population (Table 2 ). In the DLL population, A ranged from three to eight, H e ranged from 0.515 to 0.838, and H o ranged from 0.000 to 1.000. In the TMS population, A ranged from three to eight, H e ranged from 0.445 to 0.829, and H o ranged from 0.000 to 0.858. In the WGS population, A ranged from three to seven, H e ranged from 0.445 to 0.788, and H o ranged from 0.000 to 0.850. In the YS population, A ranged from two to six, H e ranged from 0.320 to 0.788, and H o ranged from 0.000 to 0.950.
Finally, transferability tests indicated that the majority of the 96 loci could be amplified in at least one other Hamamelidaceae genus. Specifically, we found that 60, 39, 24, and 24 paired primers amplified in D. myricoides, L. chinensis, E. populnea, and E. tonkinensis, respectively, and 24 amplified in three of the four species (Table 3) .
CONCLUSIONS
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